ABSTRACT The intraperitoneal injection of 'y-radiated, UV-radiated, or unradiated P-815 tumor cells into syngeneic or allogeneic mice suppressed the immune response to a subsequent intraperitoneal injection of sheep erythrocytes in a manner similar to the suppression caused by the injection of horse erythrocytes and termed antigenic competition. In both cases, the greatest suppression occurred when the sheep erythrocytes were injected at the same site (intraperitoneal) as the tumor or antigen several days after the tumor or antigen and in a dose of 108 erythrocytes or less.
A defect in the immune response of some cancer patients is a fact well established (1) (2) (3) (4) . Also, the rejection of skin grafts and the level of circulating antibodies have been found to be altered by tumor development in animals (5) , and fibrosarcoma cells were reported to inhibit antibody-forming cells in vitro (6) . Moreover, spleen cells from mice bearing virus-induced lymphomas yielded a weaker response to antigens than normal spleen cells (7) .
The main criticism that can be formulated towards such experiments is that immunosuppression is merely one aspect of a more general impairment of host metabolism. Depletion of essential nutrients and growth factors, in addition to metastatic dissemination, may profoundly affect the basic metabolic routes and physiological functions in the animals. We thought, therefore, that transplantation of tumor cells into allogeneic hosts, and of oy-radiated cells into both allogeneic and syngeneic recipients, might avoid these difficulties. Since a limited proliferation of tumor cells takes place under these conditions, the metabolism of the recipient animal is unlikely to be severely affected and a more selective suppressive effect of the neoplastic cells on the recipient's immune response should be detectable. We have found that some, but not all, tumor cell lines were immunosuppressive when injected into allogeneic mice and that the production of immunosuppression required that several days elapse between the injections of tumor cells and antigen. This requirement was also found with the injection of y-radiated tumor cells into syngeneic mice.
MATERIALS AND METHODS
Mice. Most of the work was done with the following strains of inbred mice: C57BL/6J (carrying the histocompatibility antigen H-2b), BALB/cJ (H-2d), DBA/2J (H-2d), C3H/HeJ (H-2k), and CAF-1 strain (H-2ad). The animals were obtained from three different sources: the Jackson Laboratory, the IFFA-CREDO center (Brussels, Belgium) of the Merieux Institute (Lyon, France), and the Mammalian Genetics and Animal Production Section, National Cancer Institute (Silver Spring, MD). blood were followed by microbleedings of all mice on days 3, 4, 7, and 10 after S-RBC injection. The data in Table 2 indicated that 'y radiation did not have a detectable effect on the degree of immunosuppression under these conditions. The degree of suppression was greater when 5 X 107 tumor cells were injected than after 107 cells. The standard errors were also somewhat higher after 107 cells. The suppression produced by 106 irradiated or untreated P-815 cells was slight (data not shown).
Immunosuppression in Syngeneic Mice. Because immunosuppression in allogeneic mice was similar to antigenic competition (9) The results in Table 3 showed that the most striking immunosuppression (nearly 99%) occurred when 107 radiated P-815 cells were given 3 days before the i.p. injection of 108 S-RBC. When more S-RBC or fewer P-815 were injected, the suppression was less. However, the suppression produced by 106 ,y-radiated P-815 was greater than that produced by 400 times this number of H-RBC. There was no significant suppression when the S-RBC were injected i.v. or on day 0 or after the i.p. injection of 108 DBA2 spleen cells. However, the suppression caused by UV-treated P-815 was only slightly less than that produced by y-ray-treated cells.
DISCUSSION
The experiments reported here demonstrate that the immunosuppression produced by P-815 (Tables 2 and 3) .
Since under the conditions of these experiments the time 
